Now, when the plasma volume in the arteries and veins (the plasma volume in the veins includes in this report the volume of the fluid in the lymphatics) and the volume of the interstitial fluid in the region are represented by A, V and G respectively, and the PAH concentrations in the arteries, veins and interstitial fluid in the region at time o are repre sented by Co, co and Coo respectively and at time t by C, c and CG, the following equation can be obtained from (1) and (2) That is, the ratio of the PAH concentration in arteries to that in veins is kept constant at each time. Under PAH equilibrium PAH is excreted in the kidneys and the PAH concentrations in arteries and veins decrease with time, and so in order to keep equilibrium, PAH is thought to continue to flow into veins from interstitial fluid corresponding to the difference between the PAH concentrations in veins and interstitial fluid. So, because the ratio of the PAH concentration in arteries to that in veins is constant at each time, the PAH concentration in interstitial fluid must have a con stant ratio to that in arteries and/or veins. And so the logarithm of the PAH concentration in interstitial fluid must make a straight line against time, the direction co-efficient of which is also -a. Therefore Therefore From (3), (4) and (5) And _??_ so (6) On the other hand, comparing the volume of interstitial fluid with that of the plasma in arteries, the former is much greater than the latter, and according to Hernandez-Peon12) the volume of interstitial fluid oc cupies 13.2% of body weight, and that of plasma 4.3%. If this rate can be applied to the region in question, the volume of the interstitial fluid in the region G is three times the volume of the plasma in the region and therefore it can be thought to be greater than three times the volume of the plasma in the arteries in the region A, perhaps to be equal in ap proximation to six or seven times A or more.
And as explained above, the difference between the PAH concentra tions in the interstitial fluid and veins will be much smaller than that between the veins and arteries in the region, and comparing these differ ences with each other at time o, CG0-C0 will be much smaller than c0-C0, and perhaps the latter may be assumed to be six or seven times the former or more. Therefore, even if we assume that the following formula will exist in approximation, there may not occur a great error.
Therefore
From (7) and (8) According to Schwartz3) and Schwartz et al.13) mannitol-, inulin-and thiosulfate-spaces correspond to the volume of the extracellular fluid and PAH-space is greater than those spaces. This means that a part of PAH enters into tissue cells and the other part is distributed in all the extracel lular fluid. As explained above, the PAH which entered into tissue cells has no relation to PAH equilibrium, and so the PAH-space which has relation to it can be thought to be equal to the volume of the extracellular fluid. Although (A+V+G) is the PAH-space relating to the PAH equilibrium, it will correspond in approximation to the volume of the extracellular fluid ECF in the region. Therefore the following formula can be obtained. (10) . In these previous experi ments we took three blood samples from femoral artery as well as from antecubital vein between 30 and 50 minutes after intravenous injection of 2000 mg. of PAH as previously reported, and estimating the PAH con centration in these six samples we got two parallel straight lines, which the logarithms of the PAH concentrations in the artery and vein made against time.
Because the PAH concentration is equal in all arteries, the value of ECF x 100, which is calculated from (10) is the volume of the plasma flow per minute per 100 cc. of extracellular fluid in the forearm of the side, on which the venous blood was taken for samples. And we calcu lated the renal plasma flow, adopting 88% as extraction rate according to Warren et al.141 EXPERIMENTAL RESULTS AND DISCUSSION
In Table I and II we present the values of the plasma flow per 100 cc. of extracellular fluid in a forearm, renal plasma flow and, in cases where blood pressure has been estimated, the values of blood pressure and mean arterial pressure (diastolic pressure +-31 pulse pressure), on 22 normal and 10 hypertensive individuals. In this report we included two cases No. According to Hernandez-Peon12) the volume of the extracellular fluid corresponds to 17.5% of body weight in approximation.
And so, if this rate can be applied to the forearm in question, 100 cc. of the extracellular The values for k in 8 cases reported by him are between 0.033-0.066 (mean 0.050). Because Na24 is distributed only in extracellular fluid and it is so diffusible that m and n may be equal in approximation to 1, we can assume the values for k equal in approximation to the plasma flow per 1 cc. of extracellular fluid per minute in gastrocnemius, and so the plasma flow per 100 cc. of extracellular fluid per minute is 3.3-6.6 cc. (mean 5.0 cc.) in gastrocnemius, one third our values in forearm. (It must be emphasized that Kety has not performed such a calculation for the reason mentioned above.) This difference between the values ob tained by our method and calculated by us from Kety's results seems to depend upon the difference of the region, at which measurement was done, because it seems natural that the blood flow will differ in different organs or tissues. of the blood flow, but, because the venous pressure will be very small , when compared with the mean arterial pressure, and the ratio of the plasma flow to the blood flow will be almost constant, the ratio of the mean arterial pressure to the plasma flow can be thought to be proportional to the peri pheral resistance. We expected that this ratio would be greater in hyper tensive individuals than in normal, but such a relation could not be found .
Because the values of the plasma flow in the forearm in hypertensive in dividuals are slightly greater than normal as shown in tables, there results consequently no increase in the peripheral resistance in the forearm of the hypertensive in spite of increase in the mean arterial pressure. For this, two reasons can be guessed : 1) that in the forearm of the hyper tensive there is no constriction of arterioles more than the normal or 2) that, although the arterioles in the forearm constrict to some extent in hypertensive individuals, the constriction of the arterioles in other organs or tissues is more increased than in the forearm and the blood flow in those organs or tissues of greater resistance will be decreased, resulting in increase in the blood flow in the forearm, because it is an accepted fact that the cardiac output is usually of normal value in hypertension. In case No. 27 the renal plasma flow is 430 cc. and the plasma flow in forearm 23.1 cc., and the latter seems to be relatively greater, compared with the former. So it can be supposed that in this case the blood flow in the forearm may be increased passively owing to the decrease in the renal plasma flow, against which the resistance in the kidneys would presumably have been increased. But the extraction rate of PAH in hypertensive individuals, whose kidneys have been injured, is expected to be smaller than in normal, and if so, the real renal plasma flow will be greater than the calculated value. In case No. 29, in which the renal plasma flow and the plasma flow in the forearm are both of great value, it is presumed that the stroke volume and cardiac output will be greater than normal, resulting in hyper tension and increase in the plasma flow both in kidneys and forearm, but because we have not estimated it, we can not conclude. . (mean 18.3 cc. ) in 10 hyper tensive, and this method is supposed to be able to be applied clinically for estimating the blood flow in organs or tissues, where the assumption, that the mean concentration of PAH in the extracellular fluid is appro ximately equal to the PAH concentration in the veins, can exist.
